The southern distribution of the Broad-snouted Caiman (Caiman latirostris Daudin 1802) in Argentina occurs in Santa Fe Province, where its population has been under management by "Proyecto Yacaré" since 1990. From 1997 to 2016, we captured 77 nesting female Broad-snouted Caimans in Santa Fe Province. Our results suggest that previously defined size classes for Broad-snouted Caiman do not adequately describe the reproductively mature female segment of the population. Here we propose to change size ranges for general size classes for Broad-snouted Caiman. In addition, we have observed that reintroduced reproductive females by Proyecto Yacaré represent about 32% of captured females. These results indicate that reintroduced females by the management program are surviving and reproducing in the wild at least up to 20 years.
Introduction
The Broad-snouted Caiman (Caiman latirostris) is a medium-sized crocodilian reaching a maximum total length (TL) of 3.5 m, although in some areas within its range, individuals >2 m are rare in the wild (Verdade et al., 2010) .
However, recent studies of wild Broad-snouted Caiman in coastal areas in Estação Ecológica do Taim (Rio Grande do Sul State, Brazil) revealed that 59% of captured individuals were >2 m (Araújo, 2016). The Broad-snouted Caiman has a wide latitudinal distribution in South America (between 5°S and 32°S; Filogonio et al., 2010; Verdade et al., 2010) , with the southernmost distribution occurring in Santa Fe province, Argentina (31°S; Simoncini et al., 2009) , where populations have been under management by "Proyecto Yacaré" since 1990 (Larriera, 1990) . Proyecto Yacaré in Argentina (Larriera et al., 2008) , was undertaken to achieve sustainable use of caimans in wetlands in Northern Santa Fe Province. Under this management program, C. latirostris eggs are harvested from wild populations for captive rearing. This management strategy it is based on the concept that eggs can be removed from the wild with minimal impact on the population due to high natural mortality of embryos and hatchlings (Larriera, 2011; Piña et al., 2010; Simoncini et al., 2016) . This harvest strategy has already been successfully applied on other species of crocodilians (Webb et al., 1986; Rice et al., 1999; Campos, 2003; Villegas et al., 2017) .
Although there are studies on life history parameters of Broad-snouted Caiman, such as sexual dimorphism, sexual maturity, and clutch size (Verdade, 2000 (Verdade, , 2001 Larriera et al., 2004 Larriera et al., , 2006 Simoncini et al., 2009 ), more information is needed on certain life history traits to develop informed and effective management strategies. For example, knowledge of sexual maturity, particularly the minimum size at which females become reproductively active, is important for understanding caiman population structure and dynamics . Caiman populations all over South America were depleted during 1960-1980, mostly due to overharvest of adult females. Current harvesting programs avoid nesting females, and they have proved to be sustainable (Larriera, 2011) .
Consequently, having an accurate size range for mature females is valuable information for management. Managers have adopted size classes from Caiman yacare (Daudin 1802) by Ross and Godshalk (2003) for C. latirostris, assuming both species have a similar life history, but so far this has not been tested. For crocodilians, the onset of sexual maturity is related to size and age (Verdade, 1995; Wilkinson and Rhodes, 1997; Wilkinson et al., 2016) . The relationship between these two variables is a fundamental feature of the life history of individuals, allowing the estimation of age at sexual maturity and at senescence (Webb and Smith, 1987; Wilkinson and Rhodes, 1997; Wilkinson et al., 2016) .
Few data are available regarding the age at first reproduction for the Broad-snouted Caiman. Verdade et al. (2003) reported the earliest onset of sexual maturity in captivity at five years of age, with a snout-vent length (SVL) of 81 cm and body mass 19.8 kg. In Santa Fe province, the mean SVL of sexual maturity of female Broad-snouted Caimans was reported to be 76 cm (7 reintroduced females) and 89 cm (7 wild females) (estimated from Larriera et al., 2006) . Reintroduced females in this data set were 9-10 years old. More recently, in the same region, wild females <71 cm SVL and 10.5 kg were observed nesting (Portelinha et al., 2015) . Therefore, in this work we test the hypothesis that size ranges of breeding females of C. latirostris exceed the minimum and maximum limits of class III established for C. yacare by Ross and Godshalk (2003) . Our objectives were to determine the size class III including Caiman latirostris nesting females in Santa Fe Province, Argentina, and provide information on the success of the reintroduction of ranched animals into wild populations.
Material and Methods
This study was conducted in the northern region of Santa Fe Province (31° 35'S, 60° 11'W, Argentina). Broad-snouted Caiman were reintroduced into wild populations in study sites: Espín, Fisco, Los Saladillos and Lucero ( Figure 1) ; as part of "Proyecto Yacaré" caiman management and conservation initiative. Caimans were released with an individual mark by notching tail scutes indicating release year, so age could be determined if they were recaptured Portelinha et al., 2015) . The climate of the region is temperate, with a mean minimum annual temperature of 14.9 °C and maximum of 25.6 °C and an annual rainfall of 1.380 mm (information available in the web site of National Meteorological Service (SMN, 2017). The main habitats and nesting environments of Broad-snouted Caiman in Argentina are characterized as forest, savanna, and floating vegetation (Montini et al., 2006) .
From 1997 to 2016, we monitored the caiman nesting areas during reproductive season. Females were caught at their nests in the wild with a steel cable noose and immobilized manually, then sexed by cloacal palpation (Verdade, 1997; Portelinha et al., 2015) . We assumed that a female caiman attending a nest was the maternal parent of the clutch in that nest (Amavet et al., 2008) . Once caught, we measured TL and SVL (from beginning of snout to beginning of cloaca) with a measuring tape (± 1 mm) and body mass (BM) with a scale (± 0.1 kg). We marked females with an individual identification by notching tail scutes and we released them at the capture site.
Results
We captured 77 nesting females Broad-snouted Caimans (Table 1) , with SVL ranging between 68-98 cm. Four % of the reproductive female captured were ≤70 cm SVL and 17% were ≥89.9 cm SVL (Figure 2 ).
Since 1990, Proyecto Yacaré in Santa Fe province has been reintroducing Broad-snouted Caiman into wild populations at different sites (Figure 1) . Since 2002 to the present, we observed that reintroduced reproductive females represent on average 32% of captured females (ranging from 22% in the Espín river to 50% in the Fisco lagoon). In addition, we recorded one reintroduced female that was 20 years old (SVL = 80 cm, body mass = 16.6 kg), nesting and attending a nest in Los Saladillos town.
Discussion
The size classes defined in Ross and Godshalk (2003) for C. yacare were Class I: ˂ 25 cm SVL (hatchlings of the year); Class II: 25 to 69.9 cm SVL (juveniles); Class III: 70 to 89.9 cm SVL (reproductive male and females); and Class IV: ≥ 90 cm SVL (reproductive males). Our study indicates that 4% of the reproductive females captured belong to Class II, 79% to Class III, and 17% to Class IV. These results suggest the size classes for Broad-snouted Caiman, as defined by Ross and Godshalk (2003) do not adequately describe the Broad-snouted Caimans in Santa Fe Province. Therefore, we propose the following size classes: Class I: ˂ 25 cm SVL; Class II: 25 to 67.9 cm SVL; Class III: 68 to 99.9 cm SVL; and Class IV: ≥ 99.9 cm SVL. By using these new size classes, it is possible to avoid the inclusion of reproductive females in Class II. Class III will include the range of reproductive females and some (smaller) reproductive males, and finally Class IV will only include large (reproductive) males. These size classes should be compared among Broad-snouted Caiman populations from temperate and tropical areas throughout its range to examine differences and potential climatic influences on minimum size or age of maturation.
Broad-snouted Caimans produced by eggs harvested from the wild and reared as part of the Proyecto Yacaré ranching program are reintroduced into the wild at about nine months of age. Because they stay in a greenhouse and have food ad libitum, those caimans grow faster than wild caimans during the captivity period (reaching about 50 cm total length when reintroduced, whereas wild ones of the same age are about 25-27 cm). So, reintroduction occurs, when they almost attain size class II (Ross and Godshalk, 2003) , at the same nest sites were the eggs were harvested. Reintroduced animals also present higher survivorship than wild animals of the same cohort, since survivorship in crocodilians is size related (Rootes, 1989; Elsey et al., 1992) . These size differences between wild and reintroduced animals are expected to exist for a few years. We speculate that reintroduced females could nest for the first time at younger age than wild ones, since Verdade (1995) indicated that there are two conditions to nest, a minimum size, and a minimum age.
Data from our study has many implications for Broad-snouted Caiman management. First, the presence of marked nesting females reintroduced for the program is evidence that reintroduced young caiman grow and reach adult size, reproduce in the wild, and keep nesting for up to 20 years (the oldest marked female captured in this work, and possibly one of the first cohorts released by Proyecto Yacaré). Second, if there is a hunting program in the future, information on the minimum and maximum size of the nesting females is crucial in order to minimize removing nesting females from the population. Finally, application of size-dependent fertility in population models will allow managers to gain knowledge about the contribution of different size classes to population growth, which is important when exploring management options. Finally, but not least important, to know the size of the nesting females is useful for monitoring the effects of caiman management actions.
